Intermolecular interaction of avidin and PEGylated biotin.
The equilibrium binding constants and stoichiometries between PEGylated biotins and avidin have been studied for a range of PEGylated biotin molecular weights. These studies show that as the molecular weight of PEG (polyethylene glycol) increases over the range 588, 3400, and 5000 g/mol, the equilibrium dissociation constants of PEGylated biotins with avidin increase to approximately 10 (-8) M compared with 10 (-15) M for the biotin-avidin complex. The stoichiometries of PEGylated biotins with avidin are 4:1 for 588 and 3400 g/mol PEG and 1:1 for 5000 g/mol PEG. The data demonstrate that the equilibrium binding constant and the stoichiometry of the avidin-biotin-PEG complex system can be adjusted by the length of PEG chains. This approach may be used with PEGylated biotin analogues for pretargeting in drug delivery, such as a biotin-PEGylated enzyme for converting an inactive prodrug into a cytotoxin. When a PEG chain is chosen as an appropriate spacer, the length of the PEG chain must be considered because PEG can block the binding sites on avidin.